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10 



The invention relates to a machine for transfer pattern printing of textile webs, said 
machine comprising a centre roller, at least one pressure roller, a tension roller, a 
reversing roller and an endless belt which is of a width substantially corresponding 
to the length of the pressure roller and which extends about the tension roller and the 
reversing roller, and where a first portion of the periphery of said pressure roller 
abuts and exerts a pressure on said centre roller with the result that a pre-printed 
pattern-carrying web and the textile web are subjected to a local compression, said 
preprinted pattem-carryrug web and said textile web being in contact with one an- 
other and passing between said centre roller and said pressure roller. 



Background Art 



Transfer pattern printing is a technique involving a continuous transfer of a pre-print- 
ed pattern from a pattern-carrying web to the textile web, where the two webs are 
15 continuously brought into contact with one another in a transfer region which is 
frequendy in the form of one or more pairs of pressure rollers. 

Transfer pattern printing is a technique which has been used for a long time and 
which has been commercially interesting since the 19-fifties, especially in form of 
sublimation transfer printing for use in connection with printing on textile webs of 

20 synthetic fibres. Compared to a direct textile printing, the latter sublimation transfer 
printing ensures the advantage that it is possible very quickly to adapt the production 
to other patterns in such a manner that it is only necessary to keep a stock of the 
designs presenting an actual demand. The direct textile printing necessitates, how- 
ever, in practice often the production of rather large stocks of the individual designs 

25 in order to maintain the costs per printed unit of length of the textile web at a reason- 
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able level. 

Another advantage obtained by the transfer pattern printing is found in the fact that 
it is possible to obtain a rather sharp and finely detailed transfer of the patterns, said 
5 patterns in advance being printed by means of suitable dyes and with the required 
fineness and sharpness on a suitable pattern-carrying web. 

As a result of the above, the transfer pattern printing has gradually become highly 
interesting, and various types of the technique has been described in several publica- 
tions within the patent literature. 

10 US-PS No. 4,057,864 describes a machine which according to the preamble of claim 
1 is to be used for wet transfer pattem printing, and where the pattem- carrying web 
and the textile web held together one on top of the other are moved about the centre 
roller and kept in contact therewith by means of an endless belt guided arovmd a 
portion of the periphery of said centre roller. Some pressure rollers along the periph- 

15 ery of the centre roller provide local compressions of the pattem-carrying web and 
the textile web. 

The transfer pattem printing and other types of roller processes are enciunbered with 
the general problem of obtaining a vmiform, linear pressure in the entire length of 
said rollers, i.e. in the entire width of the textile web, said width often being several 

20 metres. This problem is caused by the rollers of one pair of rollers exclusively being 
supported at the ends. Thus both rollers curve away from one another in the middle 
due to the pressure, which results in a less linear pressure in the middle. In turn the 
latter causes a non-uniform transfer of the printed pattern from the pattem-carrying 
web to the textile web, said transfer often being insufficient in the middle. This 

25 problem grows along with an increase of the length of the rollers used and along with 
an increase of the linear pressure required. 
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DK-PS No. 169,135 discloses a process for transfer pattern printing of a textile web 
between pairs of rollers under such a high pressure that the transfer of the pattern 
from the pattern-carrying web to the textile web can be carried out without the use 
of heat. The above problem of obtaining a uniform linear pressure applies in particu- 
5 lar to this process because a linear pressure of up to 50 kg/cm is used by this process. 

Previously, attempts have been made at solving this problem by means of particular 
pressure rollers where the interior of said roller is subjected to a radially outward 
pressure by means of a hydrauhc fluid in such a manner that the surface of said roller 
is sufficiently deformed so as to ensure a uniform linear pressure in the entire length 
10 of said roller. A system using such rollers is, however, encumbered with the draw- 
back that it is very expensive to produce because it requires a complete hydraulic 
system with pumps, reservoirs, hydrauUc pipes and complicated gaskets between the 
mutually movable parts. 

Brief Description of the Invention 

15 The object of the invention is to provide a machme for transfer pattern printing, 
where it is possible even in coimection with very high linear pressures to obtain a 
uniform linear pressure in the entire width of the textile web. 

The machine for transfer pattern printing is according to the invention characterised 
in that the endless belt is guided around a second portion of the periphery of the 

20 pressure roller, said second portion being positioned substantially diametrically 
opposite the first portion of said periphery of the pressure roller, whereby the pres- 
sure exerted by the pressure roller on the centre roller is adjustable by an adjustment 
of the tension in the endless belt by means of the tension roller. The resulting linear 
pressure exerted by the pressure roller on the centre roller is uniform m the entire 

25 length of said pressure roller because said pressure roller is subjected in its entire 
length to a uniform linear force by the endless belt. 
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According to a preferred embodiment, the endless belt is guided around a substantial 
portion of the periphery of the centre roller and through the nip between the pressure 
roller and the centre roller. As a result a reliable guidance of the pattern-carrying 
web and the textile web between the endless belt and the centre roller is obtained, 
5 and in addition to the local compression in the nip between the pressure roller and 
the centre roller a further comparatively weaker compression is obtained of the two 
webs across an increased portion. The latter can be advantageous in connection with 
the transfer of the pattern from the pattern-carrying web to the textile web. 

10 The endless belt is preferably made of a waterproof, essentially non-stretchable 
material, whereby it is ensured that the pressure roller can subject the centre roller 
to a sufficiently high linear pressure, and that fluid and dye are not sucked out of the 
textile web. 

The endless belt is preferably made of an aramide-fibre reinforced (Kevlar®) mbber 
15 blanket presenting a high ultimate stress, a high elastic modulus, dimensional stability 
and an outstanding resistance to moisture. 

The machine may according to a preferred embodiment comprise two pressure roll- 
ers, which tumed out to increase the transferring effect. 

One or more of the rollers, preferably the reversing roller, may present a convex 
20 (bombe) cylindrical surface. As a result an increased tensioning of the endless belt 
is obtained in the middle, whereby said belt does not move towards the ends of the 
rollers during operation. In addition, this tensioning assists in ensuring that the linear 
pressure is equally high at the middle of the pressure roller as well as at the ends of 
said pressure roller. 



25 According to a preferred embodiment, the reversing roller is the driving roller which 
in connection with the rotation drives the remaining roUers and the endless belt. 




wo 00/53419 PCT/DKOO/00085 

5 

Brief Description of the Drawing s 

The invention is described in greater deuil below with reference to the accompanying 
drawing, in which 

Fig. 1 is a diagrammatic view of a machine according to the invention, and 

5 Fig. 2 is a diagrammatic view of a preferred embodiment of a machine according to 
the invention. 

Best Mode for Carrving Out the Invention 

The machine shown in Fig. 1 for transfer pattem printing of a textile web comprises 

10 a centre roller 1 , a pressure roller 2, a tension roller 3, a reversing roller 4 and an 
endless belt 5. A textile web 7 to be printed is wound off an unwind roll 10 and 
brought into contact with a pattem-carrying web 6. The pattern-carrying web is 
wound off an unwind roll 1 1 and guided into the transfer region between the pressure 
roller 2 and the centre roller 1 . While passing from the roll 10 to the centre roller 1 , 

15 the textile web 7 is carried through an impregnating unit 17 in which said web 7 is 
immersed in a fluid bath 18 and subsequenfly carried through a pair of rollers 15,16 
pressing as much fluid out of said textile web as possible whereby the resulting web 
contains an exactly defined residual moisture. The textile web 7 and the pat- 
tem-carrying web 6 are joined at a speed of up to 50 m/minute, preferably 10 to 20 

20 m/minute, and carried between the centre roller 1 and the pressure roller 2 exerting 
a linear pressure of up to 50 kg/cm. As a result, a predetermined quantity of mois- 
ture is pressed out of the textile web 7 with the effect that said textile web 7 soaks 
the pattem-carrying web and consequently the carrier for the dye. In this manner the 
carrier is activated, viz, swells, whereby the dye is pressed very quickly - i.e. in a 

25 split second - into or penetrates far into the textile web 7. This effect is intensified 
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by the moist textile web 7 initially being compressed and subsequently after leaving 
the pair of rollers by said web absorbing the dye and the carrier. Then the textile web 
7 and the pattern-carrying web 6 leave the centre roller 1 and are wound on the 
rolling-up rolls 12 and 13. In a first portion indicated by the reference numeral 8, the 
5 pressure roller 2 is in contact with the centre roller 1 , and in a second portion 9 
positioned diametrically opposite said first portion said pressure roller 2 is in contact 
with the endless belt 5. The endless belt 5 is guided around the reversing roller 4 and 
the tension roller 3. The tension roller 3 can be vertically moved by means of a 
pneumatic cylinder 14 in a direction away from said reversing roller 4 so as to tight- 

10 en the endless belt 5. A tightening of the endless belt 5 increases the pressure on the 
pressure roller 2 and consequently the pressure of said pressure roller on the centre 
roller 1 . The endless belt 5 is of a width corresponding to the length of the pressure 
roller 2, and accordingly said belt subjects said pressure roller 2 to a uniform linear 
pressure in the entire length of said pressure roller which in turn exerts a uniform 

15 linear pressure on the centre roller 1. In order to provide a linear pressure of up to 
50 kg/cm, the endless belt 5 is made of an aramide-fibre reinforced (Kevlar®) rubber 
blanket. At the ends the pressure roller 2 is mounted in guides (not shown) whereby 
said pressure roller can be moved towards and away from the centre of the centre 
roller 1 . 

20 Fig. 2 shows a preferred embodiment of a machine for transfer pattern printing 
according to the invention. The machine of Fig. 2 differs fi-om the machine of Fig. 
1 by comprising two pressure rollers 2 and by the endless belt 5 extending around 
a substantial portion of the periphery of the centre roller 1 and through the nip be- 
tween said pressure rollers 2 and said centte roUer 1. As a result the textile web 7 

25 and the pattern-carrying web 6 are compressed along the entire portion of the periph- 
ery of the centre roller 1 which is surrounded by the endless belt 5. In addition, the 
webs are compressed locally between he pressure rollers 2 and the centre roller 1 . 
This strucmre turned out to be particularly advantageous because the textile web and 
the pattern-carrying web are smoothed out between the endless belt 5 and the centre 
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roller 1 before they reach the first pressure roller 2. When the textile web and the 
pattern-carrying web leave the first pressure roller 2, said webs are reliably fixed 
relative to one another between the endless belt 5 and the surface of die centre roller 
1 until they reach the second pressure roller 2 where they are again subjected to a 
5 high linear pressure with the result diat the transferring effect is intensified. 




The invention is not restricted to the above embodiments. Three or more j 
rollers can for instance be arranged along the periphery of the centre roller. 



